In the only two cases that later came to autopsy of irrelevant causes the otosclerotic lesion was histologically present.
WHEN I first became interested in the surgical treatment of clinical otosclerosis I decided to direct my efforts towards developing and perfecting this surgery to a degree high enough to render its use by the otologist practical and its benefits to the deafened patient desirable and durable. It soon became obvious to me that to reach this objective I would have to:
(1) Create a technically safe and practical one-stage surgical procedure for the restoration of practical hearing in clinical otosclerosis.
(2) Find means for ascertaining preoperatively the likelihood of obtaining practical, serviceable and unaided hearing in a deafened ear following the use of such a technique.
(3) Find definitely prescribed ways and means of assuring the permanency of the practical hearing improvement once obtained following such surgical intervention.
In Archives of Otolaryngology (1938, 28, I described the first practical one-stage fenestration technique for the improvement of hearing in clinical otosclerosis. During the last ten years I have developed many technical improvements in the surgery for clinical otosclerosis. These were based upon a continuous study and analysis of the various results obtained following 3,700 fenestration operations which I have performed, the observations I have made during the performance of 450 revisions and the histologic findings of scientifically controlled animal research.
The restoration of practical hearing following fenestration surgery was observed to be influenced by factors of preoperative, operative and postoperative origin.
PREOPERATIVE FACTORS INFLUENCING THE RESTORATION OF PRACTICAL HEARING
The preoperative diagnosis of clinical otosclerosis is not difficult. In performing the fenestra nov-ovalis operation stapedial foot-plate ankylosis has been observed in almost 100% of cases diagnosed as clinical otosclerosis.
In the only two cases that later came to autopsy of irrelevant causes the otosclerotic lesion was histologically present.
The fenestration operation serves those deafened as a result of otosclerosis best, when their preoperative cochlear nerve function reservoir has remained adequate enough to permit the restoration of practical serviceable unaided hearing.
If the restoration of practical hearing in clinical otosclerosis is to be the objective of the fenestration operation it is essential that the preoperative bone conduction hearing for the 512, 1,024 and 2,048 pure tone frequencies should not be lower than the 30 decibel level and that the decibel level of the bone conduction hearing should be at least 25 to 30 decibels higher than the decibel level of the air-conduction hearing.
Experience has shown that an improvement in hearing for air-conducted sound following fenestration must reach at least the 30 decibel level in the 512, 1,024 and 2,048 frequencies to be considered as serviceable enough for social and economic purposes and obviating the necessity of wearing a hearing aid.
Hearing can be restored to the practical level or higher, even as high as the normal level by the fenestration operation, providing the reservoir of unused cochlear nerve LThe Paper was followed by the projection of a colour film illustrating every detail of the operation.
SEPT.-OTOL. 1 function still present at the time of operation is sufficient to permit such restoration of hearing. In the presence of an adequate cochlear nerve function reservoir the degree of the preoperative hearing loss for airborne sound, no matter how great, will nevertheless not interfere with the restoration of practical hearing.
The correct determination preoperatively of the cochlear nerve function reservoir remaining untapped by the functionally impaired air-conduction mechanism is not difficult if the otologist possesses a good old-fashioned clinical sense plus an appreciation of the psychology of the deafened. By supplementing the audiometric testing with intelligent use of the old-fashioned 512, 1,024 and 2,048 frequency steel tuning forks for testing bone conduction hearing for pure tones, plus the use of the outmoded speaking tube for testing the intelligibility for the spoken voice, the otologist can obtain much more valuable information as to the possibility of restoring practical hearing with the fenestration operation in a given ear than by accepting the reports of conclusions reached by physicists and acoustic engineers with the use of extremely complicated apparatus in their psycho-acoustic laboratories.
No otologist should perform a fenestration operation without first personally testing the patient to determine his chances for the restoration of practical hearing. A tympanic air-space hermetically sealed with the tympanic membrane is essential following fenestration so that the endolymph could be mobilized by airborne sound.
The fact that practical hearing cannot be restored by fenestration in the presence of a perforated tympanic membrane is suggestive that a hermetically sealed tympanic air space acts as a phase changer for the mobilization of the endolymph by airborne sound following the fenestration operation.
The newly created vestibular fenestra must be sealed with a viable tympanomeatal flap to protect the membranous labyrinth from degenerating with total loss of hearing resulting. Since mass influences the transmission of airborne sound to the perilymph space, the thinnest employable portion of the tympano-meatal flap should be facing the newly created vestibular fenestra.
The tympano-meatal membrane, though it is a continuous membrane, cannot conduct a sound wave from the tympanic membrane to the cutaneous portion which covers the new fenestra. The maintenance of continuity between the dermal layer of the tympanic membrane and that of the cutaneous portion of the tympano-meatal flap is essential for reasons apart from sound transmission. To assure the survival of the cutaneous portion of the tympano-meatal flap it is essential that it be nourished by the blood supply of the tympanic membrane. The intermediate portion of the tympano-meatal flap becomes firmly adherent to bone between the tympanic air-space and the newly created vestibular window and therefore does not permit airborne sound striking the tympanic membrane to be transmitted effectively to the cutaneous portion sealing and covering the new fenestra. Further proof that mobilization of the tympano-meatal membrane as a whole and transmission of sound waves from its tympanic membrane to the fenestra segment does not take place following fenestration is the fact that practical hearing can be obtained when the cutaneous portion of the flap is accidentally severed from the tympanic portion, providing the cutaneous portion is replaced and adheres so that both the tympanic air-space and the newly created window remain hermetically though independently sealed.
Sound most likely enters simultaneously and independently both the round cochlear window and the newly created vestibular window and mobilizes the endolymph out of phase. It enters the round window through the tympanic portion of the tympano-meatal membrane and the new oval window through that part of the cutaneous portion of the tympano-meatal membrane which covers and seals it.
Since part of the tympano-meatal membrane remains adherent to bone and is therefore not mobilizable as a whole by airborne sound, the maintenance of the incus in its original position after removing the head and neck of the malleus can serve no useful acoustic purpose because it cannot act to enhance the mobilization of endolymph by airborne sound. The fenestra nov-ovalis operation has conclusively proven that just as good, or better, improvements in hearing are obtainable since incus is being removed.
By the same token neither is the retention of the mucous membrane covering the tympanic portion of the facial canal necessary since it cannot result in better postoperative hearing. Careful study of the newly created fenestra region in the post-fenestrated human subjects during revisions and the histologic observations made in the experimentally controlled post-fenestrated rhesus monkeys have shown that when osteogenesis takes place following fenestration it does so either in the region of the fenestra rim or in the perilymph space and also in both the fenestra rim and the perilymph space.
Further investigation of this problem has revealed that osteogenetic closure of the new fenestra is influenced mainly by:
(1) The site chosen for the creation of the fenestra.-As a result of careful analysis of the observations made during revisions of osteogenetically closed fenestras in post-fenestrated human ears I developed the fenestra nov-ovalis technique which I described in November 1941 (Archives of Otolaryngology, 34, .
By changing the fenestra site and moving it forward over the ampulla of the external semicircular canal and immediately anterior to it-which region forms the surgical dome of the vestibule-one of the great factors responsible for osteogenetic closure of the newly created fenestra is removed.
A fenestra created in this region communicates directly with the perilymphatic cisterna of the vestibule which is 3 mm. wide and 5 mm. deep. The formation of a fibrous connective tissue matrix which could aid and abet osteogerietic closure of the fenestra is less likely to take place in this region than in a fenestra created posterior to the ampulla of the external semicircular canal into a perilymphatic space the circumference of which is only about 0-8 mm.
The universal adoption and employment of the fenestra nov-ovalis technique has for the first time in the history of this surgery sharply reduced the frequency of osteogenetic closure of the newly created fenestra. From my observations during revisions of the fenestra, I was forced to conclude that new bone regeneration within the fenestra begins not in the periosteal but in the endosteal layer of the bony capsule and either may stop there, without involving the periosteal layer, or may eventually involve the periosteal layer of the bony walls of the fenestra. Fig. 1 shows the three histologic layers of the labyrinthine bony capsule. In the November 1947 issue of the Archives of Otolaryngology, 46, 590, Lindsay, in an analysis of his histologic observations of the results following fenestration of the labyrinth in the rhesus monkey, corroborated the observations which I have made in the human and, stated as follows:
Failure to maintain an open fistula was in most cases due to the osteogenetic process which took origin from the endosteal surface at the margins. Fig. 2 shows closure of the fenestra caused by osteogenetic repair of the endosteal bony layer only.
Neither the removal of the periosteal layer down to the enchondral layer of the bony fenestra rim, nor the removal of both the periosteal and enchondral layers of the fenestra rim down to the endosteal layer, prevents bone regeneration of the endosteal layer. Whether bony closure of the fenestra is the result of endosteal osteogenesis alone or osteogenesis involving all the three histologic layers is quite immaterial as to its effect upon the end-result. None of the three histologic layers is immune to osteogenesis. This has been amply demonstrated histologically in the rhesus monkey.
Scientifically controlled experimentation in the rhesus monkey has demonstrated that burnishing the fenestra rim with pure lead inactivates the histology within the freshly injured bony fenestra rim and prevents osteogenetic closure of the fenestra (Arch. Otolaryng. (1947) 46, 512-527) .
The use of lead burnishing in 800 consecutive patients since December 1947 seems to be corroborative of our experimental findings in the rhesus monkey.
In only 5 of the 170 cases which are now more than one year postoperative is there any apparent clinical evidence of bone regeneration. However, one more -year will have to pass before final evaluation of the lead-burnishing technique can be made.
Prior to the use of lead burnishing signs and symptoms of bone regeneration at the end of one year would be discernible in about 25 % to 30% of the cases.
(3) Bone dust and bone slivers left behind in the region of the fenestra gap and within the perilymphatic space.-In the surgical treatment for clinical otosclerosis, bone sand and bone splinters have always been by-products of fenestrating the bony labyrinthine capsule with the electrically driven burr. When the final endosteal bony layer is fractured inward and pulverized, bone dust and bone splinters are pushed in the direction of the perilymph space with most of them coming to rest upon the shredded endosteal membrane and the endolymphatic labyrinth. It has been a well-recognized fact that when these bone particles are not meticulously removed from the fenestra region they may stimulate and enhance the naturally existing tendency for osteogenesis in the freshly cut bony walls of the fenestra rim.
It is for this reason that various means of meticulously removing the fractured and pulverized endosteal layer of the bony capsule, which is seen resting upon the shredded endosteal membrane and the endolymphatic labyrinth, are being practised by otologists doing fenestration surgery.
However, every careful otologist practising fenestration surgery could not help
but observe that in fracturing and pulverizing the endosteal bony layer of the fenestra region, bone dust and bone splinters unavoidably fell into the perilymph space and frequently disappeared beyond sight and reach. Lindsay, after having made similar observations following experimental fenestration surgery in the rhesus monkey, stated in the November 1947 issue of the Arch. Otolaryng., 46, 590, as follows:
The histologic examination has demonstrated that although at operation the technique appeared to be carried out faultlessly the complete removal of bone dust and fragments was rarely accomplished. Attempts at removal of bone splinters from the perilymph space often result in severance of some of the perilymphatic trabeculh with hmmorrhage from the trabecular blood-vessels into the perilymph space.
Figs. 3, 4, 5 and 6 show normally present perilymphatic trabeculk and trabecular blood-vessels in the vestibular labyrinth.
The endolymphatic labyrinth can easily be injured by a bone splinter left within the perilymph space or torn by attempts to remove such a splinter from the perilymph space. Fig. 7 shows injury to endolymphatic labyrinth sustained as a result of bone splinters lost in the perilymphatic space of experimentally fenestrated rhesus monkey.
As a result of my careful observations in the performance of 450 revisions of fenestrated human ears, and the observations made in my histologic studies of the temporal bones in our experimentally fenestrated rhesus monkeys (Arch. Otolaryng. (1947) 46, 512-527), I am convinced that bone dust and bone splinters entering the perilymph space are a much more serious threat to the hope of obtaining and continuously maintaining practical serviceable hearing as a result of fenestration surgery than bone dust and bone splinters resting in the region of the fenestra rim. This is so because bony fragments lost in the perilymph space are often not removable, while bone particles in the region of the fenestra rim can, as a rule, be completely removed.
In my postoperative clinical study of the 3,700 fenestration operations which I performed, I was able to observe two distinct clinical pictures both of which could be indicative and suggestive of an osteogenetic process having taken place postoperatively.
Clinical Picture Number One A patient who had practical hearing restored and after having maintained this improvement at that high level for six months to a year suddenly begins to lose his hearing again and slowly his hearing acuity returns to the preoperative level and remains more or less at this level for some time.
In the vast majority of patients presenting this postoperative clinical picture, inspection of the fenestra region during revisions revealed that bone regeneration was limited to the fenestra rim of the bony labyrinthine capsule. When the newly formed endosteal bony growth was removed from the fenestra rim the hearing, as a rule, immediately improved and when osteogenesis did not recur, this improvement continued indefinitely. If osteogenetic closure of the fenestra took place once again the hearing again receded to the preoperative level.
In The findings grossly observed with the aid of magnification upon revision of the fenestra in such cases were usually of a more serious nature. Here the osteogenetic process was observed to have involved extensively both the fenestra rim and the perilymph space. The hearing in these cases did not improve following revision and continued its downward trend.
In analysing these findings in the two groups of post-fenestrated patients it became obvious that, since I have always meticulously removed all bone fragments visualized in the region of the fenestra gap, the osteogenetic process observed in the bony fenestra rim evidently was started by the inherently existing tendency for repair within the freshly injured bony histologic layers of the fenestra rim. However, the endosteal osteogenetic processes observed within the perilymphatic space during revisions of post-fenestrated human ears could not be explained on this. obvious that just as long as the creation of the fenestra nov-ovalis will involve the fracturing inward and pulverization of the endosteal bony layer of the labyrinthine capsule, some of the bone splinters and bone dust thus formed will frequently fall into the perilymph space and unavoidably disappear beyond retrieve within it.
In order to avoid the dire consequences and untoward end-results observed, which were caused apparently by non-retrievable unavoidably lost bone fragments within the labyrinthine perilymph space, I have gradually developed a new technique which I now exclusively employ for fenestrating the surgical dome of the vestibule without creating bone splinters and bone dust.
BONE-DUST-FREE FENESTRA Nov-OVALIs TECHNIQUE Step L-Creation of an endosteal bone cupola on surgical dome of vestibule ( fig. 12 ).-Employing an electrically driven 1 mm. dental polishing burr the bony capsule of the surgical dome of the vestibule is gradually worn down to the endosteal bony layer, until it is thinned to a bluish-grey transparency. The bony capsule is then slowly and gradually worn down both antero-lateral and postero-lateral to the bluishgrey transparent area until a bluish-grey cupola of endosteal bone is created upon the surgical dome of the vestibule. The bone dust formed is constantly removed with saline and suction.
Step II.-Base ofbony endosteal cupola is circumferentially incised.-In an absolutely blood-free surgical field, free from bone debris, the base of the cupola is incised as follows: The antero-lateral aspect of the base of the cupola is pierced with a small sharp perforating knife in the direction of the perilymph space. A linear incision is then carried from the perilymph space outward through the endosteum and endosteal bone along the entire circumference of the base of the cupola ( figs. 13A, B, C) .
Step III.-Eversion and removal of intact bony cupola to uncap perilymph space and exYpose to view endolymphatic labyrinth.-With a flat spatula-tipped excavator 36a 626 the antero-lateral margin of the base of the endosteal bony cupola is engaged, gently lifted and everted in a direction postero-lateral to the fenestra and removed intact. The endolymphatic labyrinth, without having been disturbed from its normal position, is thus exposed to view (figs. 14A, B).
Step IV.-Lead-burnishing of bony fenestra rim. originating within the bone-dust-free freshly cut bony fenestra rim. Pure lead is applied to the fenestra rim using a specially devised pencil holder. The leaded surface is then highly polished with an electrically driven smooth steel or gold burnishing burr.
ADVANTAGES
(1) By employing this new technique for creating the fenestra nov-ovalis, the endosteal bony layer of the labyrinthine capsule is neither fractured inward nor pulverized. Since no bone particles are formed, none can be lost in the perilymphatic space. Therefore, neither the endolymphatic labyrinth nor the trabecular blood-vessels are ever in danger of being injured by bone splinters.
(2) Since there are no bone particles to be lost in the perilymph space, endosteal osteogenetic processes formerly stimulated in the perilymph space by such bone particles are no longer possible.
(3) By employing this technique the endolymphatic labyrinth always maintains its normal position within the perilymph space.
(4) Fenestration surgery can thus be performed without traumatizing the endolymphatic labyrinth, the trabecule and endosteal perilymphatic membrane.
By employing the bone-dust-free technique for creating the fenestra nov-ovalis the heretofore existing problem of how to best accomplish the removal of bone dust has been disposed.
EVALUATION OF RESULTS FOLLOWING FENESTRA Nov-OVALIS OPERATION A uniformly agreed upon method of evaluating and reporting results is desirable. Careful postoperative testing with pure tone audiometry and its comparison with the preoperative audiometric reading are to date the most scientific means of evaluating the hearing result obtained.
A patient's postoperative claim of improved hearing acuity following the fenestration operation is acceptable only when his claim can be audiometrically substantiated, just as his preoperative claim of deafness was substantiated audiometrically.
Though it is true that preoperative pure tone air-conduction hearing for the 512, 1,024 and 2,048 frequencies at the 30 decibel level in a deafened ear does not necessarily always represent practical serviceable hearing for the spoken voice, it is only a half-truth, since it is also a fact that in such an ear the cochlear nerve function as represented by the bone conduction hearing is already at a level lower than the air-conduction hearing. However, a postoperative rise in the pure tone air-conduction hearing to the 30 decibel level, from a preoperative lower decibel level, following the fenestration operation is always accompanied by improved intelligibility for the spoken voice and is therefore representative of practical hearing. Such a pure tone decibel improvement and improved intelligibility could not have taken place if the bone conduction hearing representing the cochlear nerve function reservoir was not preoperatively adequate enough to permit the hearing restoration to the 30 decibel level.
Practical hearing improvements obtained following fenestration in clinical otosclerosis with preoperative evidence of unimpaired cochlear nerve function were as a rule permanently maintained at the practical level when the newly created window remained permanently open. There exists no clinical evidence of secondary cochlear nerve changes in these cases. However, since secondary cochlear nerve changes have only rarely been observed in the non-operated ear of such patients, definite conclusions that the fenestration operation prevented secondary cochlear nerve changes in these cases cannot as yet be drawn.
Results following this surgery, when estimated on the basis of written replies to a posted questionnaire, are completely unreliable in a large number of instances. Many deafened people who are socially and economically insecure and do not like to call attention to their infirmity by wearing a hearing-aid, also hesitate to admit their deafened state in writing, though they would gladly admit it in confidential consultation with their physician.
Following a successfully performed fenestration operation in one ear, an improvement of hearing in the non-operated ear which could be audiometrically substantiated in more than one audiometric reading has never been observed.
CONCLUSION
The Lempert fenestra nov-ovalis technique, whereby the fenestra is created in the surgical dome of the vestibule, when carefully performed can result in the restoration and permanent maintenance of practical serviceable unaided hearing in a high enough percentage of cases to render the surgical treatment of clinical otosclerosis acceptable to both the otologist and his patients.
There exists evidence now which suggests that the percentage of permanent practical hearing improvements is still further increased when the fenestra edges are treated with pure lead.
Also it is logical to assume that the bone-dust-free atraumatic creation of the fenestra will prove to be another great advance towards the final successful solution of the surgical treatment of clinical otosclerosis.
Mr. Terence Cawthorne, after congratulating Dr. Lempert on the brilliant presentation of his subject, went on to say that in the fenestration operation Dr. Lempert had done more than any other single person to help the hard of hearing and unlock the door of deafness; but he had done more than this, for not only had he found the key that unlocked the door, but he had given that key to others and taught them how to use it, with the result that there were many men all over the world to-day who had been trained by Dr. Lempert in the technique which he had shown to them this morning.
When he was in America the speaker had had the good fortune to see Dr. Lempert at work. During the all-too-brief week that he spent at Dr. Lempert's Institute he had learnt a great deal, and he wished Dr. Lempert to know how very much he appreciated all that had been shown to him and all that he had learnt, not only from watching operations, but from observing the care with which Dr. Lempert selected the patients and the infinite perponal pains that he took over each case.
The demonstration of specimens in the West Hall of the Royal Society of Medicine illustrating temporal bone surgery enabled the details of the technique to be appreciated by anyone who had the time to study the specimens. He thought that they represented a magnificent achievement, not only on Dr. Lempert's part, but also on the part of Mr. Olofson, the technician, who had come over to England with Dr. Lempert and who played an important part in arranging and mounting the specimens.
The film that they had just seen gave a very fine pictorial record of Dr. Lempert's operation, and the speaker felt that it represented a triumph of technique over the innumerable difficulties that beset cinematography of temporal bone surgery.
In his paper Dr. Lempert spoke with the authority of a vast experience, and the new bone-dust-free technique that he had described would, the speaker felt sure, represent a real advance. It had been most stimulating to hear Dr. Lempert's insistence on the principle that technical measures, no matter how refined, should never be allowed to supplant the clinical examination of the patient as a whole. Everyone realized the importance and value of audiometry but the speaker was glad to hear Dr. Lempert say that nothing must be allowed to supplant the examination of the patient by the otologist who might have to do the operation.
The Section was very glad indeed that Dr. Lempert was accompanied by Dr. Kos. Dr. Kos had been doing some very important otological work for the American Air Force during the war, and%be came from the University of Iowa, which had always been famed for the part it had played in otology, as it was there that the pure tone audiometer was first developed.
The speaker asked if Dr. Lempert could tell them what was the chance of long-term improvement in hearing that a surgeon well trained in the fenestration technique could conscientiously offer to his patient; and, secondly, what steps Dr. Lempert would advise to combat the infection that so often persisted in the cavity after a fenestration operation.
Finally, Mr. Cawthorne paid a personal tribute to Dr. Lempert whom he was very proud to call his friend and also his colleague, for they both had the honour of being Fellows of the American Laryngological, Rhinological and Otological Society and also the great honour of being Honorary Members of the American Otological Society.
On behalf of the Section of Otology of the Royal Society of Medicine, Mr. Cawthorne moved a very hearty vote of thanks to Dr. Julius Lempert for coming all this way to give them such a magnificent presentation.
Mr. I. Simson Hall, in seconding the vote of thanks, also expressed the great pleasure that it was to have listened to what Dr. Lempert had told them that day. An enormous amount of scientific research and clinical observation had gone to the elaboration of this method. All over the United States there were thousands of people to-day who had the happiness of hearing when previously they could not hear, and this was due, directly or indirectly, to Dr. Lempert's work. He thought that was the thing that must give him the greatest satisfaction. One of the most important contributions which Dr. Lempert had made to this operation was his demonstration that it was capable of being done safely in one stage.
There was a class of case in which it was very difficult to decide whether or not to advise operation. It was a type of patient who had a reasonably good bone conduction for the speech range but by reason of trauma or of other damage to the cochlea had a sharp drop in hearing at the upper level of speech. In such a border-line case, how did Dr. Lempert assess such a patient?
The President, in associating himself with what Mr. Cawthorne and Mr. Simson Hall had said, added that the operation was a great advance in surgery. This world-wide interest in fenestration was an excellent thing for surgery in general, but he hoped surgeons' researches would include the whole structure and function of the temporal bone.
CarefuLl technique meant so much in this operation and some present, young as well as old, might find that they were not so equipped as to be able to do it. In that case they should be big enough to realize their limitations and not try. Others would fail to obtain results in this operation. They should stop for a while, and go to some of the masters to learn just that little bit more.
Dr. J. Lempert said that perhaps the best way he could answer Mr. Cawthorne's question about results would be as follows: If he were to take 100 patients and examine them and find them most suitable for the operation, if they were the type of patient whose hearing could be restored to the practicable decibel level for the three speech frequencies and higher, he could in this type of case restore practical, serviceable, unaided hearing in about 80 out of the 100. If then he waited two years and examined those 80 successful cases at the end of that time he would find himself left with only 60, the condition having recurred in the other 20. As far as post-operative infection was concerned, he had tried many things to avoid this. The most satisfactory way of avoiding it was to get rapid healing, and to get rapid healing one had to do some skin grafting. With a good skin graft from the thigh, used immediately on the operating table, one should in three or four weeks have a dry and completely healed cavity. But there were cases which would stay dry for a while and then begin to desquamate and some mild staphylococcal infection would make its appearance. There was nothing he could tell them about that which they did not know already. In one case an excellent result would be obtained with sulphathiazole, but when one began to use it for other cases it did not seem to do the same amount of good. Another thing was a-solution of gentian violet, and another was sulphadiazine and plain boric acid. In another case one might follow the bold plan of saying to the patient, " Do nothing, and don't see me again for three months", at the end of which time one may find the cavity completely healed. The worst thing one could use was silver nitrate. Some of these wounds continued to discharge for months or even for years. Others dried up perfectly within a relativelv short time. He could only suggest that where one thing did not serve another should be tried.
Mr. Simson Hall had spoken of the border-line case. Dr. Lempert had a very strong feeling about these border-line cases. He would not say that they should not operate on them where there were some secondary nerve changes and there was still sufficient cochlear nerve function reservoir for the 512, 1,024 and 2,048 frequencies to improve their hearing, though not to the practical unaided level. However, anybody whose livelihood depended upon their hearing would not be satisfied with such a result. Such a person would still need a hearing-aid. Since an individual with inadequate cochlear nerve function cannot hear efficiently without a hearing-aid following fenestration, then he would suggest that they should keep their hearing-aid and not be operated on at all.
On the other hand, there were people who were economically secure and who refused to wear a hearing-aid for social intercourse and wanted to hear a baby cry or to follow conversation when playing bridge. For them the fenestration operation was justifiable and they could get a good enough result to be satisfied without wearing a hearing-aid. But the fact that they did not wear a hearing-aid should not lead to the supposition that they would not need such an aid to achieve economic and social security if they needed it. Over 80% of the deafened who came to see him wore hearing-aids but they were averse to using hearing-aids because they did not want to proclaim their infirmity. They did not want a " crutch ". Ifthey could get their hearing restored with the fenestration operation, that was what they wanted, even ifthere was inadequate bone conduction hearing in the high frequencies which would make the restoration of practical hearing doubtful. If they still wanted it even after a full explanation of what could be obtained by means of a hearing-aid and by means of operation respectively, there was no reason why they should be denied the operation. But these people could get only a limited improvement in hearing, which was not practical or serviceable enough for them to continue their life's work without the additional use of a hearing-aid.
